The treatment of a chronic posterior dislocation of the shoulder is often determined by the size of the associated impression fracture of the humeral head. Our hypothesis was that patients with a chronic unreduced posterior dislocation of the shoulder and a defect in the humeral head involving between 25% to 50% of the articular surface, would do better if reconstructed with an allograft from the femoral head rather than treated by a nonanatomical reconstruction. We reviewed ten men and three women with a mean age of 42 years (36 to 51) at a mean follow-up of 54 months (41 to 64) who had this procedure. At follow-up, nine had no pain or restriction of activities of daily living. Their mean ConstantMurley shoulder score was 86.8 (43 to 98). No patient had symptoms of instability of the shoulder.
The treatment of a chronic posterior dislocation of the shoulder is often determined by the size of the associated impression fracture of the humeral head. Our hypothesis was that patients with a chronic unreduced posterior dislocation of the shoulder and a defect in the humeral head involving between 25% to 50% of the articular surface, would do better if reconstructed with an allograft from the femoral head rather than treated by a nonanatomical reconstruction. We reviewed ten men and three women with a mean age of 42 years (36 to 51) at a mean follow-up of 54 months (41 to 64) who had this procedure. At follow-up, nine had no pain or restriction of activities of daily living. Their mean ConstantMurley shoulder score was 86.8 (43 to 98). No patient had symptoms of instability of the shoulder.
Reconstruction of the defect in the humeral head with an allograft provides good pain relief, stability and function for patients with a locked, chronic posterior dislocation where the defect involves between 25% and 50% of the circumference of the articular surface.
Chronic posterior dislocation of the shoulder is a rare injury that may be associated with various types of fracture. 1, 2 The most common of these is an impression fracture of the anteromedial aspect of the humeral head, which accounts for more than half of all reported associated fractures. 1, 2 Treatment is based on the size of the defect. Impression fractures that involve more than 50% of the head should be treated either by total shoulder replacement or hemiarthroplasty. [3] [4] [5] The management of an anteromedial defect which involves less than 50% of the head but is unstable presents a difficult problem. A wide variety of operations, ranging from transposition of the subscapularis tendon or the lesser tuberosity of the humerus into the defect, disimpaction with elevation and autogenous bone grafting, rotational osteotomy of the proximal humerus, and reconstruction with an osteochondral allograft have all been described as possible ways to treat this complex injury. 2, [6] [7] [8] [9] Treatment should restore the stability and function of the shoulder joint by reestablishing the normal sphericity of the humeral head. This makes osteochondral allografting a logical option.
This study evaluates the functional outcome of reconstruction of the humeral head with an osteochondral allograft for chronic, posterior dislocation of the shoulder with an associated impression fracture involving between 25% and 50% of the articular surface.
Patients and Methods
We retrospectively reviewed the medical records at Belgrade University School of Medicine from 1998 to 2002 to identify patients who had been treated for a chronic posterior dislocation of the shoulder associated with an impression fracture of the anteromedial aspect of the humeral head, who had been treated by reconstruction with an osteochondral allograft for defects between 25% and 50% of the articular surface as measured on the pre-operative axillary radiograph. Patients with defects that were < 25% or > 50%, or had surgical treatment other than reconstruction with an osteochondral allograft were excluded.
We identified 13 patients who met the study criteria. The patients range of movement was evaluated at baseline and their most recent follow-up. The mechanism of injury an epileptic seizure in nine patients, a motor vehicle accident in three, and a hypoglycaemic seizure resulting in a fall in one. Each patient was initially misdiagnosed as having had a soft-tissue injury of the shoulder. Initially, 11 patients were treated at other hospitals with immobilisation and physiotherapy; two patients received no treatment. The mean interval between injury and diagnosis was four months (two to nine).
Before surgery, eight patients were in moderate pain, which generally occurred at night, and frequently required the use of oral analgesics; four had mild pain with an occasional need for oral analgesics, and one was in constant severe pain which required the daily use of analgesics. None had any neurological defect as a result of their injury. Physical examination revealed a shoulder that was flattened anteriorly with fullness posteriorly. The range of movement was dramatically restricted, with mean active forward elevation of 40° (30° to 65°). No patient was able to externally rotate the affected shoulder: the mean external rotation with the arm at the side measured -25° (-5° to -40°).
At initial presentation, plain radiogaphs of the shoulder were taken including anteroposterior, scapular lateral and axillary lateral views. The axillary view provided the most information about the pattern of injury, indicating the position of the head of the humerus in relation to the glenoid, the status of the tuberosities and the size of the anteromedial defect in the head. They revealed chronic posterior dislocation with an impression fracture and an anteromedial defect in the humeral head in all cases. In two patients, there were concomitant fractures of the surgical neck and the lesser tuberosity, with minimal displacement, which had healed by the time of operation. The impression fracture of the humeral head was measured on the axillary view at the greatest diameter of the head and was expressed as a percentage of the projected total articular surface. The structural characteristics of the rest of the humerus were normal in all but one case, in which the head had been dislocated for nine months and the dislocated portion had become osteoporotic. None of the radiographs suggested the presence of glenohumeral osteoarthritis. Surgical technique. Surgery was carried out under general anaesthesia and an interscalene block. The patient was positioned in the modified deckchair position. A standard deltopectoral approach was used but the dissection was sometimes difficult because of adhesions. The subscapularis tendon was incised 1 cm from its insertion and separated from the underlying capsule. The axillary nerve was always carefully identified. The coracohumeral and superior glenohumeral ligaments were left intact or repaired because of their contribution to posterior stability. A lateral capsulotomy was then performed and any scar tissue within the joint was excised. The glenohumeral joint was inspected to exclude a fracture of the glenoid. Reduction was performed gently to avoid further damage to the head or glenoid. After internal rotation, a blunt elevator was placed between the humeral head and the posterior aspect of the glenoid. The humeral head was externally rotated so that the elevator could be used to lever the humeral head laterally over the glenoid rim. The posterior capsulolabral insertion was inspected meticulously.
The posterior capsulolabral complex was stretched in 11 cases, and there was avulsion of the posterior capsule in two. Where the posterior capsule was lax, the posterior aspect of the rim of the glenoid was decorticated with a rasp to create a bleeding bed of cancellous bone so that the redundant capsule could adhere to the posterior rim. In cases in which the posterior capsulolabral complex had been avulsed, an arthroscopic drill guide was introduced and positioned on the posterior glenoid rim, to allow passage of bioabsorbable suture anchors to repair the posterior capsulolabral complex. Next, the entire humeral head was inspected and particular attention was paid to the impacted region. All but one femoral head osteochondral allograft was fresh-frozen and had been stored at -80°C. Each was tested for bacterial contamination and serologically for hepatitis (A, B and C) and human immunodeficiency virus (HIV). An oscillating saw was used to prepare the edge of defect for the osteochondral allograft. The dimensions of the defect were carefully measured and a wedge of the same size was taken from the allograft with an oscillating saw. It was placed in the defect and fixed with two or three partially threaded cancellous screws (Fig. 1) . In three cases the long head of the biceps tendon was damaged, and a biceps tenodesis was performed with bioabsorbable screws. After reconstructing the humeral head, the shoulder was reduced and put through a full range of movement to ensure its stability. The incision was then closed.
After operation, the upper limb was immobilised in a removable brace for six weeks. In the 11 cases which did not have a posterior capsulolabral repair, the shoulder was braced in a position of slight abduction and external rotation. In the two patients who had undergone a posterior capsulolabral plication, the shoulder was kept in slight extension, abduction and external rotation. Physiotherapy began on the first day. The brace was removed three times a day for passive range of movement exercises, concentrating on forward elevation and external rotation. Internal rotation was not permitted for six weeks. Active range of movement was started six weeks after surgery and resisted exercises after 12 weeks. Physiotherapy continued for five months. There were no problems with wound healing or neurovascular injury. Functional outcome evaluation. At follow-up, function of the shoulder was assessed clinically using the ConstantMurley score 10 and radiographs undertaken. In this score from a total of 100 points, 35 are assigned for subjective assessment of pain (15 points) and activities of daily living (20 points), and 65 for objective measures of the range of movement (40 points) and strength (25 points). The range of movement was measured with a goniometer between the arm and the thorax. Strength was measured using a 15 kg fixed-spring balance with the arm in 90° of elevation in the scapular plane, the elbow extended and the forearm pronated. A strap was placed around the forearm just above the wrist and attached to the spring balance. Strength was determined with upward force and maximum effort. Three series of these measurements were obtained. Radiographic evaluation. At final follow-up, plain radiographs were obtained and examined for incorporation or resorption of the osteochondral allograft, congruency of the glenohumeral articulation, and the presence or absence of joint degeneration.
Results
Of the 13 patients, ten were men and three were women. All were available for follow-up. Their mean age was 42 years (36 to 51) with a mean follow-up of 54 months (41 to 64). The dominant arm was involved in six cases. None of the patients sustained a bilateral injury (Table I) .
Of the 13 patients, 12 had a stable, functional shoulder after allograft reconstruction. The other patient developed spontaneous osteonecrosis of the head of the humerus and had an unsatisfactory result. Only nine patients were free of pain. Of the other four, three reported occasional mild night pain without the need for analgesia and the patient with spontaneous osteonecrosis had moderate slight pain that required the use of oral analgesics.
The mean post-operative Constant-Murley score was 86.8 (43 to 98). The mean pain subscore was 12.7 (5 to 15). Activities of daily living improved dramatically to a mean of 17.2 (6 to 20). The patient with osteonecrosis scored poorly (6 of 20) on activities of daily living. Forward elevation in the scapular plane was fully restored in 12 patients, who also acquired functional external rotation of between 45° and 60°. The patient with osteonecrosis only obtained 90° of forward elevation and external rotation of 10° (from -20°), but the range of movement was not sufficient to satisfy the patient. Overall, the mean range of movement subscore was 36.2 (24 to 38) and the mean strength subscore 20.5 (8 to 25) (Table II) . Radiologically, the humeral head was found to be in its normal anatomical position in each patient (Table III) . The allograft had been incorporated in 12 patients (Fig. 2) . The other had a flattened osteochondral allograft and avascular necrosis of the rest of the humeral head. In this case, the patient had a history of a locked posterior dislocation for nine months and an anteromedial defect involving 50% of the articular surface.
Discussion
Chronic posterior dislocations account for approximately 2% of all dislocations of the shoulder. 1, 2 It is difficult to assess the prevalence accurately because more than twothirds of posterior dislocations are not recognised when they first present.
1,2 In our study, chronic posterior dislocation was the result of either an epileptic fit or major trauma. Because of the force required to dislocate the shoulder posteriorly, there is usually a concurrent impression fracture of the humeral head, with in some cases a fracture of the proximal humerus and/or the lesser tuberosity.
Management of an anteromedial impression fracture involving between 25% and 50% of the proximal humeral joint surface is difficult. Although instability can also be produced by an injury of the posterior capsule, the degree of instability is usually determined by the size of the anteromedial humeral defect as it re-engages with the posterior aspect of the glenoid rim. McLaughlin 8 was the first surgeon to recognise the significance of an impression fracture of the head of the humerus in the treatment of chronic posterior dislocation of the shoulder, and recommended transposition of the tendon of subscapularis into the defect. Walch et al 2 reported three excellent, one good, five fair and one poor result after this procedure in ten patients with destruction of less than 50% of the head.
Neer 11 modified McLaughlin's subscapularis transposition and transferred the lesser tuberosity with its attached subscapularis tendon into the defect. These non-anatomical procedures restore stability in patients with smaller defects, but are less successful when the impression fracture involves between 30% and 50% of the articular surface. Furthermore, there is a risk of subscapularis dysfunction causing weakness of internal rotation which may complicate any eventual prosthetic reconstruction. Dubousset 6 recommended re-establishing the shape of the humeral head with autogenous bone graft at the same time as reconstructing the posterior glenohumeral capsule. Elevation of the humeral head defect and buttressing with autologous bone graft is generally the recommended surgi- cal treatment for acute defects involving < 25% of the humeral head less than two weeks after injury. Rotational osteotomy of the proximal humerus has also been described, but has not been widely adopted because of its technical difficulty and the risk of devascularising the humeral head.
2,12 Gerber and Lambert 1 described the operative technique in which defects of the humeral head, occupying 40% to 50% of the articular surface, are reconstructed using osteochondral allograft from the humeral or the femoral head. They advocated osteochondral allograft as a treatment option for reconstruction of a large humeral head impression fracture associated with chronic, locked posterior shoulder dislocation.
The treatment of chronic posterior dislocation of the shoulder associated with an articular impression fracture between 25% to 50% of the articular surface should reestablish the stability of the shoulder throughout a functional range of movement while maintaining normal anatomy of the glenohumeral joint. Reconstruction with an osteochondral allograft has been a safe and efficacious treatment for defects of the articular surface in weightbearing joints. 13, 14 The use of a single osteochondral allograft provides stable fixation from the outset, and enables loads to be spread across the entire graft. Gerber and Lambert 1 described four cases of segmental allograft reconstruction for chronic posterior dislocation of the glenohumeral joint with defects occupying between 40% and 55% of the articular surface. Three of the four patients reported mild or no pain with minimal restriction in the activities of daily living. One, who remained asymptomatic for six years after allograft reconstruction developed osteonecrosis in the remaining portion of the humeral head with consequent disability. Martinez et al 15 recorded six patients with posterior dislocation of the shoulder with defects of the head of between 40% and 50% who had surgery within eight weeks of dislocation. Four of the six regained virtually normal function and a Constant-Murley score between 90 and 100. Two had flattening and collapse of the allograft, with joint degeneration and a ConstantMurley score of 45 and 40, respectively.
There are only a few studies in the literature which describe the treatment of chronic locked posterior dislocation of the shoulder, and each contains only a relatively small number of cases. The strength of the present study is the presentation of a reasonable surgical treatment for a very rare injury. The limitations include a retrospective study design, a relatively short follow-up and a small number of patients. Because the injury is rare, a retrospective case series is the only possible means of assessment.
The treatment of chronic locked posterior dislocation of the shoulder by segmental reconstruction of the impression fracture with an osteochondral allograft of the humeral head, where this involves only 25% to 50% of articular surface, will give a good or excellent result in most patients.
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